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Human serum albumin (HSA) is prepared as follows, (1) a plasmid is 
constructed carrying compsns . of (a) AOXI promoter which contains DNA 
sequence (I) and (b) HSA; (2) the plasmid is introduced into a host for 
transformation; and (3) the obtd. transformant is cultured to produce 
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CCAGATTCTG GTGGGAATAC TGCTGATAGC CTAACGTTCA TGATCATAAT CTAACTGTTC 
TAACCCCTAC TTGGACTGGC AATATATAAA CAGGAGGAAA CTGCCCAGTC GAAAACCTTC 
TTCCTTATCA T CAT TAT TAG CTTACTTTCA TAATTGTGAC TGGTTCCAAT TGACAAGCTT 
TTGATTCTAA CGACTTTTAA CGACAATTTG AGAAGATCAA AAAACAACTA ATTATTCGAA ACG 
(I) 

USE/ADVANTAGE - By culturing a transformant e.g. Pichia yeast under 
controlling methanol concn. in the medium, HSA can be secreted into the 
medium high efficiently. Also highly purified HSA can be prepared by 
treating the cultured soln. with combination methods of ultrafiltration 
membrane, heat treatment, cationic ion exchange chromatography, 
hydrophobic chromatography, etc. 

In an example, Pichia yeast GCP 104 and 101 were used. As promoter 
of HSA gene, Pichia yeast IFO-1013 derived AOXI promoter was used. 
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(2) 

1 

H$»»#©«II] 

CK*3S13 (1) E?>J#*fl©DNAE?iJ A 
OX 1 7 , n*-*-*3«fctft r- MS 7.^74 
£8bT£-&77X5 PftMMU (2) fffl^XS 

H&«^ic*xuT. (3) nzmtm 

[SSWOBfflfeKW] 
CO 0 0 1] 

[££±©?i]ffl#IH fr£fcAOXi7n* 10 

> (HT. HSAtwi) ©Kit^ftlcWT **>©?* 
s. 

[00 02] 

[«*©&«] ^^y-jwsftttsstt^^y-;^^ 
/-)iKm&Vi\ztii»xm 1 airer/wa-zHMsa* 

(AOX. ECl. 1. 3. B) CiD^^y-JVS* 
aT*<&i;*7BS (Pichia pastoris ) tt$VZ»f>K # 

-acAoxjte?- (Aoxnef, Aox2ie 

[0 0 0 3] ^ OftAOX 1 7D€-^-t AOX 2 ^ 

■T«S3tlTV>2.AOXK:etA/^AOX 1 ?Dt-J 

(Molecular and Cel lularBiology, vol.9. 1316(198 
9)) . AOXttyjV3-*^**Tttl5tA»£5BaS 

n&^©tc*ru ^^y-;i^**»-ctt«ja«f©ir» 

fcgaR©3 OXSaVf £V>fcnT^5. AOXS3- 50 

H-r-5 2ajs©Aoxae^©5-6. Aoxiae?© 
ifpe«T%«Aox 1 yo%-?-tuftir>«tt£i« 

5, ^^/-^3iWbttB«©aaseH©5ESICffll>6 

n. sv>S4as^tfc. aox2^o 

**/-;i*flstt»s©»S3en©»sjs 
ra*acs*M<»&ft*>fc«>ic, ■e©Ra*icaAfc7' 

[0 0 0 4] gifi. *0AOXSfirTOMMWt*J8V» 

T*aaia«ftafera*tt«mwEsnTv»* (Yeast, 40 

5, 167-177(1989) . ftH¥l-12879(tf§&?8. 32-1042 
90#&«. 9-~Dy/'(ftHft«347928«) . 
[0005] 

[fewtftfife t«fc 5 &-rswn #b9!©bw«. 
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n*-^-eaar*!iiRr«-ix*a»f **a*« 
*av>T»»«ift**aiiu HSA«a±-r»a«a 

[00 06] 

matftfeTsfcabo^H (i) mns 

n 1 ©dn AE^js^rr-sAox 1 ?u*— 

t hJlia7;P^5>afirP*aj*l/T**^5^5 H* 

aau (2) «e^9xa HsaifcaAU-c. »a 
aa7^5>*a±s*«^t. js»6&*i:h**T 

[00 07] (a) AOX 1 ^nt-^- 

t:*7»» 1 fo- 1 0 1 3**i«*an4. it 
atuTtt, mpmma^j^Bo^sm mxa, Man 

iatis T. §, Molecular c 1 on 1 
ng, Cold Spring Harbor La 
boratory NY (1 9 8 2) S?) tClpUTSSife 
#DNA£»fflU cn^S^^ISBlti (EcoRI 

(WA«> Agt 10, EMBL3) IC*AUit« (0 

1 icAoxae^sA g 1 1 0 &a*&A<£MH*Xtt 

HSST. ) . 581Sfc1t£ <«*.«. *&1SLE3 9 2 

74 7? £d&U-7\Z*.ZZ.t; ')—=.> 

ASEIiR-r-6. 7r-5>DNA*aS&IWB»* (Ba 
mHI. HI ndlll $) fcJ:t>T«MbU aSft^5 
XS F^*- («*.«, pUC19fc£) CWAL-T 
«£ («*.tf*»BJMl 09tt) «»Xti&L S« 

[0 0 0 8] DNAC&SEFJtt&a©:^ («*.«, 

^irfiSEflltt, AOXlfflG^fe^Si6^©5' fflj± 
«*CSttU ftj2 4 0bp&*UT»«. *©^SE 

wtt*as/-^x>xs»c*ntfE?a»^ 1 tc^-ta 0 

[0 0 0 9] «, »MBB6 1-1 7 37 8 HMi«fcW 
*3tt&AOX 1 7nt-^-tBDNAEWR4 
5. & 1 I:*® Jttt*aT. 

[0010] 

[SI] 
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[0011] (b) ^7X^H 
♦RWO^XSFfcl (a) ©AOXiya^-S: 
fi&LTft*. S/j^WHEHL HSA3Sfif> * 

AagTH^»Ot)COT*tl^{CMK^tl^^o m— 
*fctt«HTt>±<* A#ttfctt*IIB6 8-5 6 6 8 

[0 0 12] v^±;ttee^te, M-f^^Hf, 

o-7r^^-«e : ?o^^^S^4*0'bo, HS A 

o*s#*)vmm*it\i j t<Dmm# - 1 6 1 o 

9 5^) > AlWfcMSLfcS^JWEH «MH*1- 
24 0 1 9 1^) «SfflVi*rt3^T#i. 

[0 0 13] ttPIWftttHI S4> URA3, LEU 
2, ARG4^#09^3n*. 

S4«lli:lTI^O^*>=F, G-4 18. *n 
5A7xra-jK ;W^D7^y> 

^w^sn*. »«**tt**nieTtuTtt, hi 

S4, URA3, LEU2, ARG4*«*tf5n*. 
[0 0 14] <E*any M*5' «M»&3' WcA»t> 

(c) im&im 40 

*«WO»H«Ett#tt (b) 07^X3 H**ALTfc 

So 

[0 0 15] #«W©«*tt**Wff*L<. 
L<«fcf*7BE (Pichia pastoris ) 
KttGTS 1 1 5 (NRRLSteS^Y- 1 5 8 5 1) 

MTf, ^ftE*SG»#£3*-r*. 
[0 0 1 6] ^7X$ HOfi*«BB+T<0ff«EO«iC 50 



[0 0 17] <d) HSAOMitertt 

(c) t» ®^aBje^a*^»co 

JSJft-CMW*. «^tbTtt0. 0 1-5*;**y- 
JV*^UftYNB«#*» C0. 7% YeastNitrogen 
BaseCDifco ID ) , *5<fctf0. 0 1-5%^^/-;^ 
£^*rLfcYPig*fe Cl%-f-XhX*Xh^h (Di 
fco tt) , 2X#U^h> (*5mSt*t) ] fc&WH 

[0 0 18] )ft«HU X«l 5-4 3 1: <»»Ctt3 0 
rgg) T 2 0-3 6 0WfW8*ffV^ i&R!CJ:Da» 

a#»»o*fe «*«Rita* 3**^ 

yjHBWiSft 2fc J: DHSA 
[0 0 19] 

V>*. 4*fc»f6ftV«D, £TCD»*ttS^»ft»Su 

[0020] nmKfenit&<Dimm&VRfo&t¥\m 

ICW 6 ft 0 <DKig7c(D}t5licS£o TflEffl t 

— C TMoleculer Cloning J Cold Spring Harbor 
Laboratory(1982)] lcE«snTV^3Mt fc«fc Otto 
fc. 

[0 0 2 1] ^*7»«AOXl£g? 
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5 

t!+7BSl FO-0948 £!^ IF O-1013t 
14. (St) ^BW^ckDA^bfco WJBfATC 
C-2 6 0 4£tf*7B#ATCC-2 8 4 8 5 t\tA 
TCC<fcOA#bfc, tf*7B»GTS 115 (his 

[0 0 2 2] AOX lfcfc^C0£n-->^ 
R o t h s t e i n^<D#& (Rothstein, 
R. In DNA cloning", 3 8. 6 7 5 

(1 9 7 4) ) KtEoT, fcT*7B#I FO- 1 0 1 3 

Utt. HKttfclfrtt Man i a t i s T. 

9, Molecular cloning, a lab 
oratory manu a 1) tCfltefco AOX lffi 
£*CDX£U-X>yfcfcU ffi^2Ri;3(02ig 

[0023] aox im&fwmoim 

tf*7B$I FO-l 0 1 3iO^D-r>^tfcAO 
XliefSffll^ t!*7B#GTS 1 1 SrtftSO 
AOXlSfi^»8^. IFO-10 13£*AO 
Xligf^SlH8*Ps t I bXb a I tvmfcvtt 
ft, tt3kb(0DNA»fli«:y5X^HpUCl 9{C1r 

1 ae^Ks^E-rs saii muz 3 k b o/^gf 

ft*SUC2afi?«PAbfc. »6nfc^W3H€ 
Hlr>Tfcf*7»«GTS 1 1 5£^SttK&bfco J&Sffc 
»#©I«ttya-^ n-x*fttB©a»fc J: Off o 
fc. 
[0 0 2 4] 

(W) »BW»WRtfATCC£D7J£L&*lMr7B 
«, IFO-0 948, IFO-1013, ATCC- 

2 6 04, ATCC-2 8 4 8 5G>44M»fr>T. *© 

^ 9 j -)v%fcm&* 9 j -Kzm-mmm t -r «** 

ttVZftr>1tifi. **y-)te*JMiraifc:*7»*I F 
O-101 3jWB©3**0**W*<, d^g»B# 
«*t>«t>*^o&. C©IS*J:DK*7»*I FO- 
1 0 1 3tt^^y-*3KftlB««<7*3-^**->y 

[0 0 2 5] tf*7B#I FO- 1 0 1 3£DAOXl 

AfcSriiJbfc. IftHlLfcftMDNAMS^Eco 

*7»*©»ft*DNA5-f^5U-*fttll/fc. 94 

y o if- -> a y\z± & a o x i aerox * u -x 

fcL Rfc«ft*nT^*lf*7B*©7>P3-***3/ 



4) #5B¥6-2 2 7 84 

««t fc*n**l«*ir* 2 «B©^**U jr 
:FF££/8bfc (E£»*2&03) . )\4?>)94K 

fc. rn&4^n->©5%fifc;*:£feDNA'f >U— 
h (5. 7kb) *^TTS^D->AMR1 0 llCOti 

^n-y*ffiV^fc-»Mf->^ny Hfttf&DNAttSE 
^J©ft£<fcO* ^D^AMRIOI^^AOX 
Utfi?*^tTJlt3W9B6*t&ofc. uOAOXljfi 

fc. I FO— 1 0 1 3ttOAOX lSfeTODNASS 
BWeEJ0»*2fcLT*T. ^OAOXiaSfe?«l 
9 8 9bp©3-FWWU 5' -#3-F«i«rt 
ATG±S51 5 4-1 5 9bptf>&@ (E*l##10>8 
5^9 0#gO£l) KteTATA (TAT AAA) * 
s^XETWWEbfc. 

[0 0 2 6] l^*7»«THSAO»tB5BafcK*«fc 
ftfc, AOXiaCrFO^nqE-^-tWft^tri. 9 
k b (DEc oR I - As uII*JVSK*7S*»ME* 

DNA&AOX lfifeT'O^n^-^-OT^Cjf At 
fc. ^(0HSA«S^X5H*fflViTfcr*7B*GT 
S 1 1 5 W©ft«EttAOX Hfi?0*»T**K 
^TBfGTS 1 2 0££J&g£&bfc. J&Kfc&ttO 
Bfttt. HSABWB:/?X5 PAK**tl«H I S4 

fc. ft&nfcK*7BS&K6!Mtel 0tt&^^/- 
;^W^S:fflV^T3 0 , CT2BraiS«b, *©**± 

ti^sDs y;i^*ifr#«tiaH s A«#&ffl v>fc* 

fcfc^TfcXafflH S A tm ZftttVh* 6 7 k D a 

■raft#T**HSA*t«au «*+fc»»snru 

bfc«£\ ^m«>»Reiftft^*^Tt)HSAtt±< 

fcusnr, iFo-ioi3»**Aoxiyn^ 

bfc. fc?*7BSGTS 1 1 5£GTS 1 2 0<hWB® 

*£&#<t ohs A<D§Lm&w&h&w n->**n* 
^ natf* ^n$tf*7B«GCP i o ir^gcp i o 

[0 0 2 7] §gffiWl-2 (W7WJ*Blf*HSA 
<DiiS$gm#i§g) 

^7B§GCP1 0 4$5<fctffcT*7B&GCP 1 0 1 

z&mvtz. w#tfeHSAafi?©yD^-^-tu 

TtT^7B§ I FO- 10 13 **<DAOX 1 t/D^E- 
50 [0 0 2 8] mm^L 
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(5) ^¥6-2 2 7 84 

7 S, 
FM-2 1 (Sreekr i shna, K. , et a * 3lC^l/fc. 
I. biochemistry, 28, 4117 (1 [0029] 
9 8 9)) t&mZ&mLfc. 2MSJ6fflffijS£S2Rtf£* [£2] 

'< -y f-mmm f m- 2 1 t&mmtfL 







h,po« 

CaS0« 2H 2 0 
K.S04 

MgS0« 7H 2 0 
KOH 

<* n 
YTMftmmm c*2> 

H,0 


5 0. 0 g 
14. OmL 

0. 6 g 
9. 5 g 
7. 8 g 
2. 6 g 

1. 6mL 
4. 4 mL 
1. 0L 


pH 5.6 


* 1 : 0. 2 g/L 




*2 : YTMIfja&ffcfiJtt 






PeSO, 7H 2 0 
CuS0< 5rh0 
ZnSO, 7H Z 0 
MnSCh nH,0 
H«SD< 
H>0 


6 5. 0 g 
6. 0 g 

2 0. 0 g 
3. 0 g 
5. OmL 
1. 0 L 


FM-2 I 7 ^ - V%&mtfL 






YTMJfrStf§£ (* 2) 


1. 0 L 

2. OmL 



[0 0 3 1] ^t!3L§©v-v~7 7~^>^- WtYX^- 

(Di fcottS) 10 0mUCt!M&, 3 0t:iCT2 fc. 3 0«C, 2 L/#lCg£U ffl 

4W^SUt)©$:FM-2 1^1L OJyWW 50 »aS©±Htt 1 5 0 0 r pm£L/t. i§£*OpHte 



—695- 



(6) 



<t$BH¥6-2 2 7 84 



9 



10 



5. 8 5&&m-rZJ:57>*:-T7tl\ZT%.mMms 

ft. mmmmm (Adecanoi, temftx^a 

S) £lEl^SftSji6^lC0. 3 OroL/L-b r o t h 
hit. HSA<DM§i$:&m-rZ>ittb, FM-2 1igifi<P 

©? u -fe □ -;u*t}BSS nfc^«fc o * * / 

[0 0 3 2] B#«&©8I£ ifl 

Srftttfiir (UV2 4 0, fi&tt 
fi) *«V»T5 4 0nmtCfe^9btK*SISLfc. © 

[0 0 3 3] fl-t&SnfcHS A©£fi 
ttS©»*«fmT«*««:-!J->yU 1 5 0 0 0 

rpm, 5^WjS«i>«. ^enfc±?S«:ffl^TT>>— 
nffi (LC^;P5 i y> • 7J1/7SX ■J>£f"W$r 

«je©«ai^iWT«8tssi*->7 r u isooo 

rpm. 5#ffla£>£, #&n&±m&tfJI/r-57U- 
C 3 HVI'J: 0 SSSifi&H PLCl:«k *j£a#*r££ 

[0 0 3 4] 

*7A:WATERS Sugar pak-Ca 
8 013 

gEMS : 0. 0 2% NaNi 

*§* 

FM-2 liglft£ffiflILfcfcr*7S#GCP 1 0 4©« 

)vm& (v/v) &j*u turn* fc#&snfc 
• (dcw) «. L^fcocajsaBiaass 

[0 0 3 5] C©l$. HSAlSllifil. 4g/Lt 

$>iit. mv&mzmrT»®Gcv i o i £jgnb 

DCWiH 1 0 g/L6l±©iSffiSffill*tpItlTSo 
fc. Ltf»U HSAjg£fittfil. 2g/LKifSr3 
fc. GC P 1 0 1 ©«■&, GCP 1 0 4 ICit^Tgfrffi 
Kttl. 5^C±#LTl-»5ICt)*^t)^T. HSAg 

[0 0 3 6] GCP 1 0 1 fcftfflU f J-feD 



JSSS04(C^Ufc. GCPlOlSffiffiL 
TV»Sfc'b*»*»to6'r. S#Stt. DCWT7 5g/L 
Sfl[*-Cb*»«10Ufe*>-3fc*«. HSAitfiftl. 4 

g/L c±*-r * c tummt n&. 

[0 0 3 7] ^JBW 1 - 3 afiSKfc ©*>r- ;W7 v 7 



tut. tftwssfa&tt», aTK*ufc«jiittra«« 
E»xe 

E»XgKHUTtt«**©EEA, fiE*tt©JEEAlc&2 

Wtt©avi»ja«s:»*fi<s&n5*frsttwufc. 
[oo3 8] mxmxm- 1 

0. 2 2 tfm©7-f;^-&ffl^&«Bt*rft>fc. 36 
lCH©xe»Cfe^T^«Ffc»Hir^S««3 0^©f8Wt 

*7B-StflH. ja3a§fi©JiJlDlcl6;CTKffiffll4¥ 
K&8l*SfeSCtTl. 8 4m' ibfc. «ffitt#H 
»?**Utf©IHn«»R£fflV»TIBffi«2. 3 m 1 © 

[0039] mjRjaaxe 

S*±tfSflC6 0 , C. 3f5H©iDfcfflg£fTofc. MS 
ffla»<0#»Ja-AHJMIJbtllOttl 0-1 5fg»«L 
fceiCffi^T 4*9 5 L t Lit. 

m&mxm-z 

m&mm&mm&mxm- 1 tmctbtt. hj*>, # 

H»?a3 O^ClE^ttafiKSfflViTSir^HSBi* 
U ^+7^^H/-i ^3>&rr^THSA£ls|iRL 
&«. labfcHSA £#lffl#?S 1 7J©j&n-iti&E£ 
JB^TMBtffofc. fflV»ft:lBnjtjaR©Kffi«(feffiffl 

Slg- 1 tmctLft. 

[0 0 4 0] W,'(*>?mVU'?Y>??74- 
HSAty*fc*f«*. ft»bT*tt«l£l£3;Lfc 
HSASiS£lit5¥ffi&iH&. •€■©&». HSA 
©^«^KT©*^"5ffiVipHS« (pH4~4. 6) 
Tfl9-r«£Sdtft0. S^-f7 (3S»*T-f^>32« 
I*5X^7*lT*5t>©) ©£»#**! l»T»-i , :*-> 
^n^h^77-f--©&S4£fTofc. S&flWSf F# 
Ua-Att5Ltl/&. 

[0 0 4 1] J6* 



£EAt««ttfcEA*±#StfTMWafc2. OKg/ 
m« £TBE?j£±#£it;fc. EEAft©JE»tt8R*n£fi£ 
A£±#SU"C, g»«lr5. OKg/m' ©ff*Tff 

^©*ftTT©JE»KJ;DSilSSt©*!)6 0~ 
»1B«T*0. EE»KWLTfcttl~2l5m8fltt«fi 
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11 

co 04 2] m&mxm-i 

HPLCM<o»**»e.. a-H^sa* 3 07j©isfl.» 

(HSA©8»S©£gyg|ffiK, flAtf, *U 
-f Warrant, *3«k 

iWAfiA (6 0*C) ^©SliilCfif 5HSHI£-P£*« 
ItS^HtrSCtT (3 0AW9) . HSA©®iR$S 

©*g££ JIT fcEtfSWIgtCfcHTH S A ©#«?«ja<i§ 

[0043] ms&mxm- 2 

SS»iH»^fi*i3 07JfflKfl«jgKSffl^fcS^H^I 
Jt©BS££fTo;fc. r©I@TJS#T&f|tt*SB#:(>i|S§s 



(7) &BW6--2 2784 

12 

©fcffil*. tfH^Stf 1 7J©l8fl.fij&SI£E V»TfTO 
fc*t, g*S«fcHSA@iRi$5%S£l 0 096tfiJfT» 
•oft. 

[0 044] fg,'f*>3Z»i'a-?h!f77j- 
«*»7«©««±»©a«riS*^e, SaJbJSffctt 

ta<> mmbtz. »e*^4-rs»B©fitt, mtk-zn 

S H S A ©S t ^«l*^n£A±-Cfe 5 H t "bfflW Ufc. 
Cl©lSfl©#*T£fTo&t;L5. *6B#tt£ft©JgT# 

ifeofc. JlftS©£S«:$Hrr*lWTHSA©S¥m& 

bit (pH4. o~4. 6) T^DThjaa&ffofc. 

EP*>, ffi-r*>X»frlCHSASK^$1i-T, K&tlfc 

[0 0 4 5] £U©6lg©iR$*SS©#tM6m©-fl£ 
S4lc^Ufe. 
[0046] 
20 [3H] 
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-22784 



13 



14 



xm 








US" 




2Kg/m a ^-CBEA 


60~65X *' 


~10X 


1.2 




lreHSA^gffco 


-100X 


— 65X 


0.7 






90-95X 


~50X 


0.7 


BM6SI1I-2 


&T?HSA£ill*to 


~100X 


~75X 


0.7 


71- 


RfpH 4.5 
j§tiJpH 5.3 


75-83X 


~85X 


0.008 



* a :HPLC-C^tb$tl/:H S A* J v-OSS 
• 3 :HSAi«l<!:OSfilt$ 



[0 0 4 7] Hlg«? 1 - 4 ggtlfiS©«W 
1 - 3 T&t* bfc&lf S#«7 Ufc&KTtt, H P L C 



[0 0 4 8] HSA : ey?-$>s:zf#B%>z-BL>fMz 

HSAO^^O^SyjUCKSa-e-THSACD^ 
50 35gLi£(Pass-Tbrought Method) 
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15 



¥)V it •£> Uf\ £NaC I T26bS (pH 1*6. 7) ICHS 
U y;P&S«ffi(0.15MNaCl,0.05M fc&Jg PH6.3) T 

[0 0 4 9] K^ft 
ffiK7>*=SA£8aniUgi!*«a&1.8M(pH £6.7 Ic 



16 



*0.15M NaCl,0.05M pH6. 3)T¥«fl:l/fc. 

yjH=*WTW»S*&. ftj*a N Sffi«(0.15H NaCl. 
0.05M fcgfi pH6.3) THS At/V-SiSffiUfc. 

[00 50] 

[35] 











9 0 — 9 5 % 


7 0-7 5% 




~3 Omg/mL-y/U 


— 3 Omg/mL^ 






&*? 




mm 











[0051] nnm i - 5 ^««i©iisgiffiai3ts<iD« 
w 

*»S**Jfc#S«tB-f *>ft»fc» E I ASCkSiftfi 
KMEttfcftttbfc. HSA^g^Be±fgStei8tS7 

[0 0 5 2] <£* 

tl/Tl 7 6 (ig/mL (D-U-80 , £8£SiL 
TB6 8mg/mL (7x/-;k-«li0 "Cifcofc. 
cn6©*«SSfc»»4*«at»©E I Aj£t;:<};*iffl5£ 



JB«DWm&fMtl,fc (0 5) . -£©*S*. 
50 dlfB»tl/TSafi»ST2 1 5 p g/mL, «tSS"C 
8 3 n g/mL©fi5&£;fclffl££a<rafST£;fe:. £©aa 
5£J6£fflV>T. «8!HSA&8c (8*fD7 h4r974 

2 5X««*T?««Ufc««HSA+lSWa«n«»* 
fU*J$#©#Stt, S6gfig&gT4 9. 5ng/m 
L GK£9 9. 9 9 9 9 8 «) , HSgftJfTl 9. 1 
«g/mL (MS9 9. 9 9 2*) TNfcofc (*6) . 
3>h n-;P t UT» 2 5 Xjti*a*7;i'7*5 

[0 0 5 3] 
»6] 
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17 



18 





TT O A A — 

H S ASS 
(mg/mL) 




sea 


t§ 


«g!HSA" 


250 


49. 52ng/mL 
&£(99. 99998M) 


19.12 /if/mL 
*6fi(99.992X) 


itottHSA 


250 


<0.7ng/mL* 


<0.3 fig/vL* 



[0 0 54] 4 

mum. em D7 h 
sssnfcH s a ftfttt-r* £ 

[0 0 5 5] * 
E?0 

CCAGATTCTG GTGGGAATAC TGCTGATAGC CTAACGTTCA TGATCATAAT CTAACTGTTC 
TAACCCCTAC TTGGACTGGC AATATATAAA CAGGAGGAAA CTGCCCAGTC GAAAACCTTC 
TTCCTTATCA TCATTATTAG CTTACTTTCA TAATTGTGAC TGGTTCCAAT TGACAAGCTT 
TTGATTCTAA CGACTTTTAA CGACAATTTG AGAAGATCAA AAAACAACTA ATTATTCGAA 
ACG 

m#mn : 2 & h#n s;- : 

KfllofiS : 5 0 40 EMO&Si : ffiOKK yn- 

EfllcDS : #K E£ftf>#& 

SOS : -*« * ^a^ft^U^ffi : E 
EM 

ATGCTTCCAA GATTCTGGTG GGAATACTGC TGATAGCCTA ACGTTCATGA 50 

EM&n : 3 h#Di^- : 

E#!Oft2 : 4 6 E^CDffli : fflO&K ^D-^DNA 

EW©S! : Kit EfflOtm 

MO& : -*« &t&£fc£Ufc*& : E 

TCAAGAGGAT GTCAGAATGC CATTTGCCTG AGAGATGCAG GCTTCA 46 



verm 

E*l§# : 1 
E^lCDgS : 2 4 3 
: ttlk 

east : -*« 

E*J0>1$& 

1$t8£S"3~i2-^ : promoter 



60 
120 
180 
240 
243 



■^DNA 
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B2$3JC0&£ : 2 2 6 0 WM<DW& : Genomic DNA 

S8I 

ATG GCT ATC CCT GAA GAG TTT GAT ATC CTT GTT TTA GGT GGT GGA 45 

TCC AGT GGA TCC TGT ATT GCC GGA AGA TTG GCC AAC TTG GAC CAC 90 

TCC TTG AAA GTT GGT CTT ATC GAG GCA GGT GAG AAC AAC CTC AAC 135 

AAC CCA TGG GTT TAC CTT CCA GGT ATT TAC CCA AGA AAC ATG AAG 180 

TTG GAC TCC AAG ACT GCA TCC TTC TAC ACT TCT AAC CCT TCT CCT 225 

CAC TTG AAC GGT AGA AGA GCT ATT GTT CCA TGT GCT AAC GTC TTG 270 

GGT GGT GGT TCT TCC ATT AAC TTC ATG ATG TAG ACC AGA GGT TCT 315 

GCT TCT GAT TAT GAC GAC TTC CAA GCC GAG GGC TGG AAA ACC AAG 360 

GAC TTG CTT CCA TTG ATG AAA AAG ACC GAG ACC TAC CAA AGA GCT 405 

TGC AAC AAC CCT GAC ATT CAC GGG TTC GAA GGT CCA ATC AAG GTT 450 

TCT TTG GGT AAC TAC ACC TAC CCA GTT TGC CAG GAC TTC TTG AGA 495 

GCT TCT GAA TCC CAA GGT ATT CCA TAC GTT GAC GAC TTG GAA GAC 540 

TTG GTT ACT GCT CAC GGT GCT GAA CAC TGG CTG AAA TGG ATC AAC 585 

AGA GAC ACT GGT CGT CGT TCC GAC TCC GCT CAT GCA TTT GTC CAC 630 

TCT ACT ATG AGA AAC CAC GAC AAC TTG TAC TTG ATT TGT AAC ACA 675 

AAG GTT GAC AAG ATA ATT GTC GAA GAC GGA AGA GCT GCT GCT GTT 720 

AGA ACT GTT CCA AGC AAG CCT TTG AAC CCA AAG AAG CCA AGT CAC 765 

AAG ATC TAC CGT GCT AGA AAG CAA ATC GTT TTG TCT TGT GGT ACC 810 

ATC TCA TCT CCT TTG GTT CTG CAA AGA TCC GGT TTC GGT GAC CCA 855 

ATC AAG TTG AGA GCC GCT GGT GTT AAG CCT TTG GTC AAC TTG CCT 900 

GGT GTC GGA AGA AAC TTC CAA GAC CAC TAC TGT TTC TTC AGT CCT ' 945 

TAC AGA ATC AAG CCT CAG TAC GAA TCT TTC GAT GAC TTC GTG CGT 990 

GGT GAT GCT GAG ATC CAA AAG AGA CTT TTC GAC CAA TGG TAC GCC 1035 

AAT GGT ACT GGT CCT CTT GCC ACT AAC GGT ATC GAA GCC GGT GTC 1080 

AAG ATT AGA CCA ACA CCA GAG GAA CTG TCT CAA ATG GAC GAA TCT 1125 

TTC CAA GAG GGT TAC AGA GAA TAC TTT GAG GAC AAG CCA GAC AAG 1170 

CCA GTT ATG CAC TAC TCC ATT ATT GCT GGT TTC TTC GGT GAC CAC 1215 

ACC AAG ATT CCT CCT GGA AAG TAC ATG ACC ATG TTC CAC TTT TTG 1260 

GAA TAC CCA TTC TCC AGA GGT TCC ATT CAC ATT ACC TCT CCA GAT 1305 

CCA TAC GCA GCT CCA GAC TTC GAC CCA GGT TTC ATG AAC GAT GAA 1350 

AGA GAC ATG GCT CCT CTG GTC TGG GCC TAC AAG AAG TCT AGA GAG 1395 

ACA GCT AGA AGA ATG GAC CAC TTT GCC GGT GAG GTT ACT TCT CAC 1440 

CAC CCA TTG TTC CCA TAC TCA TCC GAG GCC AGA GCT TTG GAG ATG 1485 

GAT TTG GAG ACC TCC AAT GCC TAC GGT GGA CCT TTG AAC TTG TCT 1530 

GCT GGT CTT GCC CAC GGT TCT TGG ACT CAA CCT TTG AAG AAG CCA 1575 

ACT GCA AAG AAC GAA GGC CAT GTT ACC TCC AAC CAA GTC GAG GTT 1620 

CAT CCA GAC ATC GAG TAC GAC GAG GAG GAC GAC AAG GCC ATT GAA 1665 

AAC TAC ATC CGT GAG CAC ACT GAG ACC ACA TGG CAC TGT CTG GGA 1710 

ACC TGT TCC ATG GGT CCA AGA GAG GGT TCC AAC ATC GTC AAA TGG 1755 

GGT GGT GTT TTG GAC CAC AGA TCC AAC GTT TAC GGA GTC AAG GGC 1800 

CTG AAG GTT GGT GAC TTG TCT GTC TGT CCA GAC AAT GTT GGT TGT 1845 

AAC ACC TAC ACC ACC GCT CTT TTG ATC GGT AGG AAG ACT GCC ACT 1890 

TTG GTT GGA GAA GAC TTA GGA TAC ACC GGT GAA GCC TTA GAC ATG 1935 

ACT GTT CCT CAG TTC AAG TTG GGC ACT TAC GAG AAG ACC GGT CTT 1980 

GCT AGA TTC TAACCAATGA GGATGTCAAT GACATTTGTC TGAGAGATAGC 2029 
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AGGCTTCATA TTTTTGATAA TTTTTTATTT GTAACCTATA TAGTATAGGA GATTTTTTTT 2089 

GTCATTTTGT TTCTTCTGCT ACGAGCTTGC TTCTGATCAA CCTATCTCTA AGCTGATGCA 2149 

TATCTTGTGG TAGGGGTTTG GGAAAATCGT TTGAGTTGGA TGTTTTACTT GGTACATGCC 2209 

ACCTTCTTCG AAGTACAGM GATTAAGTGA GACACTCATT TGTGCAAGCT T 2260 

mT&vmumn o 1 o««s«««t. 

[01] AOXJte?ftAgtlOfc«l*a^*»» [04] FM-2 lJS»£^Lfce*7S*GCPl 

mmm^^rTo o 1 cDfioimsxftsr. 

[02] FM-2 l*»*tt«LftK*7»SGCPl [05] HM*&*j£#<DE I A&(C££ffi££)0)433M§ 

0 4 ©MB*** jRT. fcjRT. 
[03] FM-2 lS»S:ffifflUfetr*7BSGCP 1 20 



II] 



[02] 



EcoRl Ml Amit] Sail Xlpil Sail EcoRI 
| I l ^ ' 1 AgC " 

( ^T'TV 



oMeOHoHSA 
%, tmg/U 
A.OniBOO 

1000 




50 100 150 
* S m n [hr] 



0.0 J 0 



500 



[03] 



[04] 



oMeOH □ H5A 
M fmg/Ll 




50 100 150 200 250 
«8 » B9 r [hr] 



20- 




MeOHoHSA 
1500 



1000 



-1.0 - 



0.0 J 



500 



50 100 150 200 250 
[hr] 
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[05] 

1.0- 
075 
0.5 
025 
0 

0 5 10 15 20 

(x2\l00) 

(5Dint.ci. s mme* frft&wm^ fi mmt^ma 

C12R 1:84) 

*RflW^fflig*#2Tg25#l*| « 
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